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hypoxic	 interpartum	death	 (105,	22.6%),	antepartum	hemorrhage	 (67,	14.4%),	hyper-
tension	 (52,	11.2%),	 and	perinatal	 infection	 (32,	6.9%).	One	hundred	 and	fifty	 seven	
(33.8%)	stillbirths	were	classified	as	unexplained	antepartum	deaths.













Ninety-	eight	 percent	 of	 these	 are	 to	 mothers	 in	 low-	 and	 middle-	
income	 countries	 where	 poverty	 and	 lack	 of	 resources	 may	 limit	
access	 to	 basic	 obstetric	 care,	 medications,	 monitoring	 equipment,	
medical	staff,	emergency	transportation,	and	facility-	based	delivery.1 
The	Global	 Burden	 of	 Disease	 Study	 2015	 found	 the	 highest	 rates	
of	 stillbirth	 to	 be	 in	 western	 and	 central	 sub-	Saharan	 Africa	 with	
eight	countries	experiencing	more	than	25	stillbirths	per	1000	preg-





birth	 at	28	weeks	and	beyond	 in	Ghana	 is	unknown	with	estimates	
ranging	from	14	to	40	per	1000	pregnancies.7–9	The	Ghanaian	govern-
ment's	2017	Maternal	Health	Survey	approximates	the	stillbirth	rate	
at	40	per	1000	pregnancies.10	Furthermore,	 there	 is	 limited	data	on	
stillbirth	cause-	of-	death	(COD)	in	Ghana,	which	impedes	the	develop-
ment	of	effective	and	economic	interventions.
Multiple	 issues	 complicate	 the	 task	 of	 classifying	 stillbirth	 COD	
in	a	 low-	resource	setting	such	as	Ghana.	These	include	limited	early	




and	 lack	of	early	 identification	of	 fetal	distress	and	prompt	delivery	
of	 such	 fetuses.11	Absent	 or	 incomplete	 health	 records	 additionally	
complicate	 the	 ability	 to	 identify	 COD.	 Occasionally,	 non-	medical	
family	members	who	were	present	at	the	time	of	death	or	delivery	are	
interviewed	 to	help	 in	determining	COD,	however,	 in	Ghana,	verbal	








2  | MATERIALS AND METHODS
From	June	8,	2011,	to	June	12,	2012,	we	identified	all	stillbirths	deliv-
ered	at	Komfo	Anokye	Teaching	Hospital	(KATH).	KATH	is	in	the	center	
of	the	second	 largest	city,	Kumasi,	and	 is	one	of	the	 largest	teaching	
hospitals	in	Ghana.	Stillbirth	was	defined	per	WHO	criteria	as	“a	baby	
born	with	no	signs	of	life	at	or	after	28	weeks’	gestation”.13	The	study	





The	 primary	 data	 abstractor	 (A-	RSA-	M)	 was	 a	 senior	 special-
ist	obstetrician	at	KATH	who	visited	 the	 labor	 and	delivery	wards	
several	times	weekly	to	collect	data	from	paper	charts	for	stillbirth	
deliveries,	 to	 elicit	 missing	 data	 through	 discussion	 with	 on-	duty	
midwives,	 and	 to	 assess	 staffing	 during	 the	 time	 of	 the	 patient's	
labor.	A	92-	point	survey	tool	was	constructed	by	our	team	to	col-
lect	 data	 required	 by	 various	 stillbirth	 classification	 systems	 and	
information	on	hospital	staffing.	For	each	fetal	death	we	abstracted	












sheet	and	 then	entered	 into	a	computer	database	 (Access	version	
14;	 Microsoft,	 Redmond,	 WA,	 USA)	 and	 triple-	checked	 for	 data	
entry	accuracy.
In	selecting	a	stillbirth	classification	system	for	a	low-	resource	set-
ting,	we	prioritized	that	 the	system:	 (1)	be	 internationally	applicable	
to	 allow	 global	 comparison	 of	 high-	income	 countries	with	 low-	 and	






80	 stillbirth	 classification	 systems	 in	 existence.14	 Upon	 reviewing	
the	 most	 prevalent	 systems,	 the	 Perinatal	 Society	 of	 Australia	 and	
New	 Zealand's	 Perinatal	 Death	 Classification	 (PSANZ-	PDC)	 system	
was	 selected	 as	 most	 closely	 aligning	with	 this	 study's	 priorities.15 




Certain	 elements	 of	 the	 PSANZ-	PDC	 system	 had	 limited	 appli-










umented	 stillbirths	 using	 the	 data	 collected.	 Two	 researchers	 (KJG	










The	 most	 common	 identified	 COD	 by	 PSANZ-	PDC	 category	 was	
hypoxic	intrapartum	death	(105,	22.6%),	primarily	with	no	intrapar-
tum	complication	(27,	25.7%)	or	cord	prolapse	(18,	17.1%).	The	sec-
ond	most	 frequent	COD	was	 antepartum	hemorrhage	 (67,	14.4%),	
primarily	 from	placental	 abruption	 (61,	 91.0%).	Hemorrhage	 is	 fol-
lowed	by	hypertension	(52,	11.2%)	and	perinatal	infection	(32,	6.9%).	
The	 leading	 causes	 of	 death	 are	 exhibited	 in	 Figure	1	with	 “other”	


















stillbirth	 in	Ghana,	 the	present	 analysis	provides	 crucial	 insight	 into	
the	medical	causes	of	death	at	a	tertiary	center.
The	 analysis	 demonstrates	 the	 high	 rate	 of	 stillbirth	 mortality	
associated	 with	 hypoxic	 intrapartum	 events,	 placental	 abruption,	
pre-	eclampsia,	and	bacterial	 infections.	A	systematic	review	evaluat-


















countries,6	which	 is	 similar	 to	 the	 11%	 noted	 in	 the	 present	 study.	
The	 systematic	 review	of	 stillbirth	 in	 developing	 countries	 reported	
a	similar	rate	of	hypoxic	COD	compared	with	the	present	study	find-
ings	 (23%	vs	25%)	but	 a	much	higher	 rate	of	 infectious	deaths	 (7%	








































Gravida 3.8 ± 2.3







































tems,	 less	desirable	 systems	were	 the	Wigglesworth	 and	Aberdeen,	
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resource	 limitations.14,16	 The	 PSANZ	 Perinatal	 Death	 Classification	






pitals	 in	 sub-	Saharan	Africa.	 The	 study	 shone	 a	 light	 on	 stillbirth	
in	Ghana	and	provided	data	to	support	the	future	development	of	
clinical	 and	 policy-	driven	 interventions.	 It	 demonstrated	 both	 the	
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census	 at	 the	time	of	 each	 stillbirth.	Additionally,	we	 express	 deep	
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Additional	 supporting	 information	 may	 be	 found	 online	 in	 the	
Supporting	Information	section	at	the	end	of	the	article.
Appendix S1.	 Adaptation	 of	 PSANZ-PDC	 for	 Use	 in	 a	 Low- 
Resource	Country.
